Aspirin inhibits rat megakaryocyte thromboxane synthesis.
This study examines the question of whether the aspirin-induced delay in the recovery of platelet cyclooxygenase pathway activity, as measured by RIA of thromboxane B2, results from a direct effect on megakaryocyte cycloxygenase. From our measurement of recovery of TXB2 and information on megakaryocyte transit time in rats, we propose that thromboxane synthesis may represent a relatively late step in the differentiation of megakaryocytes. Megakaryocyte thromboxane production was depressed by 70% and that of platelets by 85% at two hr after 20 mg/kg oral aspirin dissolved in DMSO. Full megakaryocyte thromboxane recovery occurred by 72 hr and preceded complete platelet thromboxane recovery by 24 hr. Whereas megakaryocyte thromboxane synthesis showed substantial recovery by 36 hr after aspirin, platelet recovery did not begin for 24 hr and achieved a maximal recovery rate over the following 12 hr. This finding is consistent with predictions based upon human data for both megakaryocyte labeling studies and pot-aspirin platelet recovery. We conclude from our data and from estimates of megakaryocyte maturation times in marrow, that thromboxane synthesis develops in rat megakaryocytes after approximately 48 hr of cytoplasmic differentiation toward platelet shedding. This metabolic capacity therefore serves as a marker of megakaryocyte differentiation.